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DETAILED ACTION 

Priority 

1 . Claim for priority is acknowledged to PCT/US04/27846 filed on 8/27/2004, which 
claims benefit to US provisional application 60/527,120 filed on 12/4/2003. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 5/30/2006 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Objections 

3. Claims 4-1 1 are objected to under 37 CFR 1 .75(c) as being in improper form 
because a multiple dependent claim cannot further depend from any multiple dependent 
claim. See MPEP § 608.01 (n). Accordingly, the claims 4-1 1 have not been further 
treated on the merits. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims 5-1 1 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 5 recites the limitation "the treatment atmosphere" in the middle of the 
claim. There is insufficient antecedent basis for this limitation in the claim, as a 
treatment atmosphere has not been established in the claim. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ingle, et al. (US 4,1 72,883), in view of Pelosini, et al. (US 4,241 ,037), optionally in view 



of Sanjurjo, et al. (US 4,612,179). 
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Ingle '883 teaches a method of purifying metallurgical grade silicon comprising 
putting chunks of silicon containing impurities consisting of aluminum and boron. The 
silicon is heated to a temperature of 800 to 1350°C in vacuo. The chunks are then 
subjected to a reactant gas at 0.1 torr to atmospheric pressure, (claim 1 ) The chunks 
are within a range of 0.1-1 0mm, and the reactant gas is passed over the chunks for a 
period of 4-20 hours, (claim 2) 

The range of the sizes of the particles of silicon purified, the temperature to which 
the silicon is heated and as the pressure at which they are treated overlap with those of 
the instant claims. It would have been obvious to one of ordinary skill in the art to 
optimize these general conditions to achieve better purification. In addition an overlap 
of ranges is found to be a prima facie case of obviousness. 

Ingle '883 does not teach the removal of phosphorus. 

Pelosini '037 teaches a process of purifying silicon, reducing the phosphorous 
content among other impurities, (claim 1) Pelosini '037 teaches that metallurgical 
silicon generally contains impurities, such as boron, aluminum, and phosphorous, (col 2, 
lines 1 9-25) These impurities are detrimental for use as solar grade silicon, (col 1 , lines 
49-54) 

Regarding the removal of phosphorus, Pelosini '037 teaches that metallurgical 
silicon normally contains phosphorus and that it is an undesired impurity. Ingle '883 
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teaches the goal of creating a silicon of sufficient purity for solar cell applications, (col 1 , 
lines 23-30) Pelosini '037 teaches that metallurgical silicon contains many impurities 
undesired in the solar cell art, including phosphorus, which would otherwise cause the 
silicon to be unsuitable for solar applications. Since the process steps taught in Ingle 
'883 are substantially similar to that of the claimed process, the process must inherently 
remove phosphorus. It would have been obvious to one of ordinary skill in the art to 
remove all impurities possible, and adjusting the parameters as necessary, including 
pressure and time. 

Optionally, regarding particle size, Sanjurjo '179 teaches a process for purifying 
silicon comprising heating the silicon to below melting temperature, contacting it with a 
purifying agent, and causing the impurities to enter the purifying material, (claim 1) In 
other words, as the impurities enter the purifying material, they are leaving the silicon. 
The process is carried at a temperature of 1350-1 41 0°C most preferably, and the silicon 
should be less than 1 mm. (claims 3 and 4) Sanjurjo '179 teaches that the silicon is 
preferably crushed to a small particle size of smaller than 0.1 mm to 1 mm at least in one 
direction, in order to expose more grain boundaries of the silicon, where much of the 
impurities of the silicon are concentrated, (col 3, lines 22-28) 

Regarding the silicon particle sizes outside of the overlapping claimed range and 
range of Ingle '883, Sanjurjo '179 offers teachings that suggest that smaller particles 
sizes will be advantageous for purification. Since the grinding of silicon will better 
expose grain boundaries and thus impurities in silicon, it would have been obvious to 



Application/Control Number: 10/580,945 Page 6 

Art Unit: 1793 

one of ordinary skill in the art to grind the silicon down to a smaller size in order to 
facilitate impurity removal. 

Therefore, due to optimization from one of ordinary skill in the art, the ranges of 
the conditions, the size of the particles, and the heating schemes for the silicon particles 
are not found patentable over the prior art. 

Conclusion 

Claims 1-3 have been rejected. Claims 4-1 1 have not been examined on the 
merits. No claims have been allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DIANA J. LIAO whose telephone number is (571 )270- 
3592. The examiner can normally be reached on Monday - Friday 8:00am to 5:30pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ngoc-Yen M. Nguyen/ 
Primary Examiner, Art Unit 1793 

DJL 



